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"High speed signal accumulation and readout
for a neutron imaging plate"

- Why do we propose the mtegratlon method us:ng
- animaging plate?: .
(1. Independence of neutron ln0|dent rate

|2. Good position discrimination, wide dynamic
range, good neutron sensitivity and large
| detection area i

N\

“"However"" ' ' .
" Very important problem for TOF method
- no time- resolvmg ablhty |

(Fieason Integratlon method)




High speed signal accumulation and readout
| for a neutron imaging plate

Outline _

Neutron imaging

plate p 7

— [

Signal
=@ processing
system

—_— ]
Neutron —| /[
— [/
...... VRDETEN TV

Readout
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High speed scanning and readout method
for an imaging plate

- Parallel read out

Usage of wavelength shifter fiber
as a position detector




[Multichannel light signal detections and signal processing T

Normal method

Modules increase with increase of
a position resolution and a detection area

(How to solve for parallel readout of imaging plate)
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Streak method
4

Multi-CCD camera -

.

[ Compact and simple system J




Light source for excitation of PSL ——-—...
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Light filter for PSL
Excitation light with
rectangle shape

Sweeping
signal |

Light filter for wavelength-
shifted luminescence
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/ Synchronous signal for all area scanning

Photo-stimulated
luminescence

Neutron imaging plate

Plastic scintillation fibers

Luminescence wavelength-

shifted by plastic scintillation
fiber

L Streak tube

Flame memory3

Hard disk

for recording — |

Real time scanning system for spallation neutron sources

wi

th a parallel readout method and a streak method




Scannin . Deflectipg vqltage
9 generation circuit .
Microplate channel

Deflecting Luminescent face
plate

Photo electrode
CCD camera

Acceleration Streak image
electrode

( Principle of a streak method )




[ Necessary research and development for realization)

1. Full signal readout for one scanning

1) Increase of laser power
2) improvement of readout method

3) New PSL phosphor wilk aRerl Lge Goe

2. Prompt luminescence by neutron

1) New PSL phosphor with few prompt luminescence

2) MR Com caling reUosl

3 -Sensitivity for gamma-ray

1) New PSL phosphor with low density
2) Canceling method




[ Estimated performance for prototype system ] -

1. Small-area-type system

- Detection area : 20cm x 20cm
Position resolution :0.2mm
Imaging point : 1000 x 1000
Readout time/line : 2us
Scanning speed : 50m/s
Laser power : 50W

Readout time for all area : 2ms
(Time resolution)

2. Large-area-type system

~’
Detection area : 100cm x 100cm
Position resolution c1mm
Imaging point : 1000 x 1000
Readout time/line : 10us
Scanning speed : 250m/s
Laser power : 250W

Readout time for all area :' 10ms
(Time resolution)




( Conclusion)
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lllustration of real time neutron imaging system using
high speed readout method of neutron imaging plate







